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(54) METHOD FOR LASER BEAM PROCESSING 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for laser 
beam processing which can precisely cut an object to be 
processed even when the object has various kinds of lamination 
structure. 

SOLUTION: The method includes a process in which an 
expandable tape 23 is fitted on the back 21 of a plate-shaped 
wafer 1a including a substrate 15, the surface 3 of the wafer 1a 
is made a laser beam-incident surface and irradiated with, laser 
beams L with the focus P focused on the inside of the 
substrata 15 to form a melting treatment area 13 by multi- 
photon absorption, a cutting start area 8 is formed inside by a 
prescribed distance from the laser beam-incident surface along 
the cutting^scheduled line 5 of the wafer 1a by the area 13, and 
the wafer 1a is cut into a plurality of parts from the starting 
point of the area 8 to keep a distance from each other by 
expanding the tape 23. 





2f 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection. or application, 
converted registration] 

[Date of final disposal for application] 



24.05.2004 



' [Patent number] 3670267 
^Date of registration] 22.04.2005 

[Number of appeal against examiners decision of 
rejection] * 

[Date of requesting appeal against examiners 
decisiorv .of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 




L 



09)B*@^F/r <JP) 



« 2 > & m ^ m (a) 



<u)ttMFUH&Bi*9 
#112003—334812 
(P2003 -334812A) 

(43) l&ffl B ¥^15^1 lk 25 B (2003. 1 1. 25) 



(51)Ihta. 7 

B28D 5/00 
;B2 3iC 26/00 

Q 0 3 B 33/07 
33/09 

HOI L 21/301 



3 2 0 



F I 

B2 8D 5/00 

B 2 3 K 26/00 . 

C0 3B 33/07 

33/09 \ 

B 2 3 K 101: 36 

m&m$t *i* OL 0£ 16 H) S&Hfc:8t< 



r-?3-r(##) 
Z 3 CO 6 9 
3.2 OE 4EO 6 8 
4 G 0 1 5 



(22)«lKH k: : V - 

(31) «ft*fci3B£*§ 

(32) «5fcBr M; 

(33) «$Hi^H;v: 

<31)«ft*fci£5l#^ 

(32) «ft0.: ^ 

(33) ffiife*fc£3I@ 



^S2003H67281(P2003-67281) 
Wf&l&Z 3 #2 H (2003. 3. 12) 



ftK2002-67348(P2002-r67348) 
*Pf£l44p 3 Jf 120 (2002. 3:12) 

^S2002-67372(P2002-67372) 
^14# 3^120 (2002. 3, 12) * ! 

B# <CJ:P) . 



(71) HiSA 000236436 

#rai^& v Tmmffsni26#%o 1 

(72) «we falfc ^CH- 

#|59^S^Trr}j^Wril26#ffi<3[>l 

(72)«W# ^S«: SD£ 

»wi^fe v m?fi^Brii26#^(Di. 

(74).«SA 100088155 



(54) k!wcd««o u-^mx^m:0 

(57)- [JMS].; >; . : . • 

tJi^Si^ bo*? 

XV.\ 1; a <D S B5 3 ^ l^— +f 3fc^8f M hi b t Sfi; 1^5;<?) 
f@« 8 ^^teo^*^r/<^ K^:— ^ 2-3 



(a) 



1a 



•3.1 !li 
- 4{/ 




23 • - r 



1 



.(b),. . ... .. t~: . . 

vt-r^:-^-- : - 3(5) 7* - r« , - - .3 



2l: *~* <T ; * *i. *% 1 c{ ** * '-i- ^ '."i 

i. 



1 ^«^.fi*4«..25>\rt 



6 : 



13(8) 



(2) 



4$^2003-334812 



MttlMtaJaiH..- 

Il:#8ttfl)^.MS8iL, «rElnx*tfttt<Dtt» 

sh-ex zmm? z>zt\zj:i) &%^r®im~ & 

^g^^Br^^f >lc?2o TME U—*fftXmMfr 

^ft^-tea c- t iz & tj % m&mmjg&f&mz&M t l 

'TMEJraxtt#^£«&<BSfl#i:: % SlM^IRs^fe < £ 10 

-7j<Dmizft&&<Z>y j j^Z&ML. MEMXtt^fej 
CDffe^<7)®^ U-1f5tA^®i: LTMES«(DfcSWeg| 

Mtu. %0*iim«mic^-T, mejiqx** 

ME*nx»fcfc£ttft(D«#ir % /.^ 20 

ttJE— *©.B5«lc©1B^--s < fc 5l=WE««jBj£«*S 
ff2f£-r3. fS#JSi *fcl*2lzEK0)U— ^Anx^o 

[is^«4] 1 o©MEW»iejSfi«*«ME*«a)+ 
<>*«te*a-icmE«Bffij««**»rt-r*. 11**3 

£Sf#JS5] 'tltE«l»rSjftfitt$»Ar«IC»=. - WE 
£u ^4<DL^^v_^jciB®^U-if*X^ 

[If 6 ] SJElgx^ftisAS; BESSOf*^ b 
ttEttKV-C £ 5 « Jl S^roEte*<D ® 

[g*«8] iS4t^»^tttt^ttJ@4tt<iia)nEa 40 
& i )&ft*i&mz&z>&m&&£j&f&L. z<D&nm® 

l:«fcot, S5E^x«^(Dt0S?^^^^>fc^ori5 
rtSfc|JE»H^«$jb«bfcmE*^ 



^iSo .. ... 

m&m&nftmzmit&ztt'eT \s—*f%*mm-*z> 

<tot, MEJtaXJt^cD^Kr^^^Xc^orME 
iT£xg£. 

rt^lcfIE^II4^^iie$^L/cMEMX«^(c# 

5§t£<D ? -< ;u A r £ xn £ % 

ME? 4 ;uAJM$ti, c <h re* y_ .MEtQi&jatt' 
LTMEAnx^&£&&<DS#(;:. sl>ic 
*3(=:«Bff."r4&xS^*«**. U— tFAQX 

1 o<DME«]»Te^lIl^co^'OA^ME^tea)4"Ocfc 

4%^a)sflii?tta!»«jE^-iirEaiHBMMW 

J*U ME#5§1±(75?<;uASBtrE-^0®®l(^3fr 

4.-:»*»8.*fcr*-9 lcEM0D^i>h- jbox^^o : ; 

[a*S«:] • 1 -pO)MEfiJ»f«^ffl«)&<MtB*fia) 
*t>£^&± 5 irME«Ke^««S^^4kV::»*fll 

1 oirEttao.P— : #&rx«tt...*£ 

[»*«M 2:] M£ixS*ftj&<, ME«IKS£^ 
>i:S*^agSSffi*<D®fid(DME*fidtls#^SV'- 

[II^Jli 3] ME«Bgp<DMEWBr?S^-f 
-1fjjDX^;i b 
[0001] 

to o i #2^^^*^ c (rtaif «ig ^^S»x^^ 
■t o O O 3 ] 3f l>-- K^^^^<t1*c K 

i> Ftf&^y^Mz£(jmjL#mto<D^ 

(0 0 0 4] . 



(3) 



^2003-334812 



[000 5 ] ^f-\^E>KX? ^icfeo t 

[0006] -eet?. G(Dcfc-5>S*1Sf^ffi^ 10 

x i$g una Br^ -5 £ <Ba> x £ s adx-£ 

[0007] v;^.,/. . ^ 

O^X«^1^CD-^a3®(i#^tt(D> 

T\ ^X^^^^^Br^^^^l^^^^W-*^^ 

f & xfl £ «r *. ^ES^S^^c : 
to-o o-a;] ■ * Ml^^^iDi«£(i;. # 

}mmk^xmm0^mzm^^^x^^^^: 30 

C XW-A&W^k £1* 5^- <t I ^ c^ ; y^ ^ter^^^llS 

LTiKix«^ssaa)g?^ic % sufzraia^s: 

[0 0 0 9l^:f£ v 4X«fcfl»^^%B^^^« 

£fefig Lfc/HX#t»$lc#5Si4to.^^ 
Si:. :7^;UA£#5§£i*SC£l:: < J;y % tfJBrig£fIi3 
£jgj£f£ t^H3X^^^sac^^l^, RM2|RM*< 
ft < cfc 5 lz«JBfT*Xg£ f«.jB>*xr£^«aEtr^ 

[ o.a r o ]-*fc2*«fflfs«.« vti±>fimit^m 



ia£J&fi£LfrJjox^^ 

J*£jBft-& LT^DX«^^S»(Dgp^lc. StM^MW 

*o . • •' - 

[001 1 ] envois— -tflm^Jjmz&tui. Aax*f 

fiAawftwar.sefc^*-*, f it, iniMi 

fZ^g .ft < SI o-T - £ tf^C # 3 o ft o T . C (D 

[001 21 e/ZT?. «HgP3b<S(tt, 

10 0 1 3]- Jli$U/=*f6^«^U— -tfADX^^fCfc 

'>^r <: 1 4, i:o<D^Sre^^«^x^^ia)S®<l^ 

- 1 (c ^«gi5sis*$ z<DWBrfija«i«i-»uTifc y w . 

y«fift«Sfi$:«IRt 5 c t ^.^o ^fd; zok 

[0 0 1 4] *fc. _L^l>fc*^^(cS^;U— *f/iOX^ 

mg^x»^cDffe^<o®i^^^orffi6<^a)^T^ ct 
[po 1: 5]. ±aufc*«^rc«su— tfADXS- 



(4) 



^^2003-334812 



^Wo t^Bi^o^^ ore. 

f - • x ■ 

*bX> SUiffl ictt. . S*5 85 § L X & (t Mv^* 0* 

too t 7 : ] iz^±&\*ttmmizm% i^^pm^ 

<:**.:fc;nih!v N >,E6 ( h = 2 ,v :3 4 .: ? ^ ; fe. 

^e-^;/l9-Sg: (WKvc.m2) y ^ 

e— ^V<!^Sfi/l? I^xri^fi .(^ m?|;t«ft 40- 
|3*S (*&*U^*f 1/$7t?X fife-Uffl X^U3^) ,4:; . 

mr^m<o t^HJi^m^ kstssxv <vu^«s) 



i (©2|zffi0xfc y 3 i^^-r/iax^^j 1 cd 

iv- 1 vm~fe'otzmm®v& y . b 5 isb 3 i^-raux 

1 CDV-V^|(z^ofcST®SXfcy, B6l«0»r<* 
[0 0: 2 :> l]r@1 SL^@2(C^-r<fc.5 fr % '-JaxMAMl; 

xr*. ^*^kiir3&<± cs*f*x/iax*MMa 1 cD^afz 
r*JM»t7 ■*»**■■*.. *.fc\ **jS^r*^^3tb^ 

[OO 2:2 ] : ; U~ if 5fe L ^ ^IWf^S? Hf>. 5 ICj^oX, 

1*^0 ctt^^ y . ® 3 5 ic^t-cfc.p f=^S^S7 
«*g- 1 if 5t :ii*«Jtt-r 5 c ^ iz cfc y#x^&l*i v 
ftix^i cos® 3 x fi u— if * u 

[002 3 ] jrax^^ 1 (D^^tcfctvx. ^mM^m, 

«K^^i:A5^#^o or; Jinx«^^)y(DA® 3! 

[00 2« 4 1: fefc. :.^m&Mmm^m^t^tm^m' 

t X«^s»(pjiz§l«fB * *.ia*« -sfc ir «»: y.. ,#jv 

• ■ • *., ■ ^ v - 

«^,MaiI^i: btli; :*<7). (a) :rr ( 3=) 

[ 0 0-2 6 1 ( 1 ) t>3!Xttt8»<P^^ 

*.*<2^^^-«*<o«*; . : v-s •• :-. .. 

Ste mxt&t:-?. r ■< T,. .<#7fe*fctt i vTa-Qa] 
(-fcft-&m^g*< 1 x 1: Of- (W^ c m?). KlJbT5fl-a. 



(5) 



*#P2003-334812 



«oirt»fci* ^3fe^?RiR(c<fc ,«%¥N < nifl-£ t> ?mm& 

*fcSt*#i «*a^^-ltftf 5 2:- s L^li. «S!«Vx 1-0: 

- t^b^^ io 

O O // m) ' ? ' • ' ; • • :: ~ -•• 

£b) teM? — ^ ^:. , --. , *>:: : &i*:t\l&:-M&:A$i 

2£fi 1 O 6 4 n m ' : v - 

l>— if^XT^^ hKf^a ■:■ 3* '^VM x>i 0Qm c -^U: 

t*y £ JSiKK :^ f o o kihi z u t.v. 26 

rtJVXW: 3 ! 'O n ' " ' ' ■ * - ; ri . : - 

Hi 2l : ffi * < 1 m JVHil?* ^ - >■'- O " " • 

B#wi* --^iv^ 

(G) JgtfJBU^X • W>> 

( D ) S te-^KS ^ti^fSfi^iD ^©liSS ; - : v '1 O O r m ni ! 

- •• «■ - • • • . - - :■■ y? ^j* ^.vu- v- - 
[ d o 2 8 ] U^^5feS ®7b< T E Mbo 
tt7b^< U - 3fe<0 »*SK * o 30 

[0029] m7 {t±&mm<n&m$ttv^?^&- 

e*tft*«?*»-**-* i^i^)^trfS0BW£tt 

asis&&5 am^masscx n Ao^o/^s^ig^-efc 

'? ; . O . l5--f^ -^Oiv -fx 
^O O 3' 6 ] r . ggSS C W^i^-^^q obi ^33% v 

OUV^S 8^@- 1 ^1^fflL**I^^%S®8^^^5^ 
irvv^^WaS^S^ 50i 



^. o ^ ^ *V <7 ^tg^ 9 \t 1 OXIigftO) ^7 ^ 

fcS„ C (D * ^ ^ ^ffl«-9 t? t, o t: «Kr@j^fI^^ 

tLT) ^^^^^^t,fcn£^L. B'1 OlsS^P^le 
^ v ^tt-XMflEttri^AB-S^B^ 1 f^IiJ^ L. 

s 1 1 iz^-^cfe 3 -fcai3L«f :: i ^g^^i^w. 

tO O 3 1 ] ( ^) -^«tt«)Sn^«Bfhl<^«W v 

Sis -e«%ifeHj^^^ 

(W/ c m2 ) jUO:T5S.^/5^Xlg36< 1 M s VLTmSzW- 
Va- >«Mttffi|-«B« % »HttBB«(«fl 

1 x 1 0^2 : (W/ c m2) ^fc^ 0 . >l;UX*gli«q^tf 
1 ri s-2 O O ri sA<^L^i^ ^ r 

[0032] *&wmi*. ^v^tt±'\<D&u^mm 
mmmm^f&^H^zh^mmiz^ mm 

(A) lil^U^^ ''m ^'5vO^|l1rnvA^g4- 
-f ->TF) " v ' 1 - *- : * • " >;.-i : . - -~r :•..*?' .'~ t 

(B) L>— If ^ • ^ . vF^i : : -'.5m-_V.v: 
^■y*fX?7K^.m«B» 3 i i -4 x:^1 O^c m?^ 

iyius^^rad k^Hiz* . •: 

: 3 O n s o ^.R'^^l ":? ; .* 4 . ' - 

mil :^o^^i^ ;-^u^. ? s - *. j : 
(e-)vS'agm.b^X:-- - -5- cot W^wV ^^:X--- : -.:: 



(6) 



^^2003-334812 



(P)y».tR*««**t«««#fl>»iiaflE : 1 O Omm 

/■» - - • ' ■ ; 

[ O -0:3:3;] 1 ;2 itt T ±JB£1t*C<B Urrtf/naa^cfc y. 
[ p.0^ ] ?»»MJiSli^ 

£4lfe£; 2%»ttffl *^^*nlWQ** * fea 10... 

[PHP ] 3t5 . N; dv: AY^A G b^^XJtJC 
1r;0>fe4^hiiS^\^w^*^ P ip ^ 

H»*a»%Sr^^ 20- 

x/> 1r1^ffiS(*.3<5vp // mU:^m^^^^^l^^} 

w U-^^*^y ^a:{> ^ 

ffiSfSiSC 1:3 A<^yB^xy^1^1 ^ffljUsJUft: 
yu^tfftl^ 30 
*tfc 1 <-.; »»fflS«»1r3,A<#afc^^ilXfci«fc 

o T 15*1 £ 3S£ * * <& v 'J =i > O x /-\;<Z>;* 

imdt? v wm%imtfm%ttez> 0 *. n ot 

[0037] ( 3 ) atMM^^s»^^fk^ t Jaa)_ii^; a. 
iSl^fcitSSJ^gtfi x i 08 (w^fc : ip?!) .'Qj^^sgii 

0/<;U*«*<1 n s JSlTCDftft-C U^*f3fe^#t?T«V 



1*. 1 x 1 012 (W/cm?) l?fe^o /Ol^Xtt.- 

1 n s rJSlT*<»-* L < . 1 p s VLTtft! ZiZfr 

[ o p 3,8 ] JU±. $9t=F®imz £ y ^fig £ 
«tLT (l),- (3) (O^i&iftHJUfc^ S«<D*S 

[0039] ->y =i>/d:^(D^>rA'^^K1g 

iK® A-^«i^Ay.&&« XtSa3>«.^ I*,. ( 1 1 1 ) op 

amimmm x> ci 1 o) s (m2ggg®) i^^/r 

£fc3S*£<&i§£-f*. (110) ffifc^ofr^lc^ 

(A1203) ft^oA^BXpitaMs&v-r^ffii^ 

ii^Ii. (OOOD m (CI) ^Itbt ; (1.1 ; ;2„ 
0) ® (A®) (1 1 0O) ® (Ml) izm^fz. 

[0 0 4 0] Sffi<b: LTflf«ie«R«tt<D^.x/\*: 

(«q^(^ fgiv'J a>StelcfcMt^ (i i r) m\z 

[o o 4,1 ] ±jfibfe u— if jtax^raizffiffldtt. 
*.-*H 1v4'(*^rr-^*PXSa 1 Q0d>«B6fllfiES'l?& ^ 

[ 0 0 4 -2 ] U— ? AOX^M 1 O 0 Ii. U— tf 3fe L £ » 
^4 U— 1;0 1; t.o. U— if*L<Dm*^/^;UX. 
S^^aSRTr^^J^.U— if TO 1-.t|W«.ir: 
■^3teS«S»»:1 0 2.£. ; U^^L0)S^Sgg«;*^v 
O U-if3t L-<D5fcjtt<D|filS^9 O e . S^;^ 5 IgBglR* 

>X 1 v 0;5 t . ^3t^ U>X1Q 5;fi3t$ tt-fc-b^ 

7j t\ >SS^ 1 o 7 * x tt»iajCc^S6*it±-6 t^toxjfr 
Xf-v10 9i, 07jXtt^l-fi51:$ 

ltd .#.«-fe«Q'Z|ttX7.T7^-1j>3f& . .- 3*t b3-OQ^r 

^-^1,0^.^1:1.1 1 i :3^«a*a»-r*^T-- : 



(7) ^^2003-334812 



:[G-0 4 3;j- Cti>.4Ufe*P0>X. (V-X ; tt*|fil(7)»l!U4.;- 1 1 3 ZUShMW? 3 C t IZ& tj % - pT^5feC7)^A<*OX 

aQX**£.«9i (Y) Jxf~vi..o?; : i ) ic. SSft K0ai3 5l:t§o,.«fcot, :««T h 

* l Jx0i tt*i$te&®) *i*£-c oK,2:» * ffiSSfl 1 2 si**- h7t ( -*^=f hi b*cate 

■ .flix»SM&^ 10 [0 0 4 8] ±««ftP8P 1 2 x«r— ^Sflfagfcl,; 

[0044] u-f*f iro 2£fcifss& 1 02 . m&mitm 1 1 7 m^t- .vmwa 

tSNd : V^G,W^T?fc^ 0 U-^5fe3^1rQ^^ffi 11 5 £ - <t «J ... U^MX^B 1 0 0 ^ 

U^&bT5^S<5:«6. N df^V;OS MSI»t«. £oT 1 2.7(43 >,tfq.^ 

4U— tf; N d :^;L^ r ^^^ ; 7^^ ^Z^ atl^o : 

If #&*oV^S^^ [0 0 4 9 ] &IZ % ±&Ltz b»— IfftJX^S 1 O'O f ffl 

[Otp 4 5] ; 1;OQM&|:^ttft1 20 £ jtaX**#^-C fc£ ^ x/\ 1 a £^£|«@^3&5a 

P 7 l:?«Bf -tlfeft!X;*J*» 1; -^^3KNM;>^^ fc. i1 6 I*. 11 5^$ttfc^x/ : yl a (D^ SS ^ 

3fcmiW«3fef$^ fc£ 0 Si 7f*. i1 6{C^^ttfcOx/\1,a(7)> 

2n-f ?2 O- 3-^3MfeJ&l* ^*J%5*Pt I*. Vl-VlgfrS&tfVI f -VI l»r^^te^S^;&>5o : 

3fc*fcJif::KB$ftfeW«*Si(^^ [0 0 5 0] m 1 1 .7$#Bt4t v ;«)rAli-5i 

fe^i^c tf— AX^'J y S 1 1 9 ^3fe^U>Xl. (* % ^FttttfcT: & 0 B§Hi&tfc S1L T I > £ e 0 16 £#Bf! 

OS t0>t&\Z?-(?U <*y laO^l^m**^ -T^it. ^x/\1 a OlftjE ^3JCtt||Mlr-SK^«jK*^ 

b «. V mm^^\^\^m^fSi(0 li. ^ x/\ 1 a ^ ^tttf 5>ls«IRrr«:feX).l= 

MSr.1 7^£;*£b*::i;«^ 30; itis^x/M aa)Mfflffirc^orfis*^ 

airi ?^^^Ms»**t. : ^a)^^^«a^^ [o.Q5i ] ^x/\ i.att. t'ji^^ 3 >' 

S&b. *DX2*gL«g 1 <0.«K^^^i5i^f^fe^® IMMSffi-ei*^ o f t 9AtKmz&m?:Z$M&%&& 

iC\9^)* gf]f£^-s"(f^X^a liO.Q/tt^taTS^li^^X: jSf*ltl^o OF1 9tt, ^x/M- a ^jMR^^^^ 

1 c Sl/^U;V^1;2 -3^jt%$> g®^^ir2yt;^:.b: [.O G 5.2] £ : fr. &1 7 j#It^t v 0;I7\ 1 a^:^ 

P * ^oi^K^7 <:>-5:^ «i (i. (S i ) A\b4§Sfil 5 fc. V,5(5$. 

^^Sj3if ^ U^^*^®l^'*^«#fflt^ 40^ ®.6.±(z»B * <xfra«S-4 £fflxTtv-6o «HS^4j •; 
>? §^<« S^^^^-ij^T^ «-4:^^:M^ ttStt»» (s i 02) ^b^SIf^piji .7- a 5-: 

^%i ^^;^^^S^UVXl %3^S^$^*5^ &i;i 7 b. 3fei;iz^JS. (w> •*^3&^m^<DS^Hvl-. 



(8) 



*$B82003-334812 



b'Sttfjfrl (SBHI i 9 a (i. Bfeil&»B 1 7 b 

(toimm£uxi*&* v.- • .. 

f9^Nzt<0&RSi^^ 

8K*£4&& ^ *i> . 3 Y flJaSv £ ^ X /A 1 a £|| 
£ t«^**«^^«lB«ft'*» 1 7 a'Ktf 1 7 btf< 

f tftf&^PHh & g&M-f&&+ f **V 0 x/\ i a0 
^j^Wx*&'*Wm-z : -n%to& x«* ! 

■^-tffitsaSf^fflUe^. x^x><:> K^- ^2 a E 
l r ^w&i^ y;# ^ ^ ^ »^ rsj 

( tf) ti. -H^i "-i-fca*) qs^Sft«^xy\ f a <DVl I I - 
VI 1 1 Kflre^^VB *«*)^^i/V1 aW 

j#P^l^if^l^ li 5 (Drt 

oaJ«»^i : oV7 ld.^^a*^^V^i^d 5-£*P 
•-iN^xWPi ^iHMi#i-7 ^Wfrtf 



i a<Dztt^r£jo)^i!jg*^-r^ (S 1 0 3) 0 czfr 
fi, ^x/M aCD^cis^^^TS^SiFfcHllomMcDfiM 

<ds® 3 rcjttB-r £ u— «f 3t loxxjA p z&mt Lfc 

Ox/\1 a<D.Z«»«0)»jB'i*fc*o Z<D&Wimtt'£ 

ttftmi-T 2 7irA^i**t«o 

[0 0 6 0] Ox/v 1 a £ L/— if flDXgg T O OOgf 
&t 0 7 frO x/\ 1 a (D^SS 3 7b<m3feffl U>X 1 0 5fl| 

10 bpJM^*1^t^i/\ 1 ^XIStM^ 

(S 10 5) o ■«#sftfc9i/\^ a Oft 3 ; tltX 

^12 1 ic*y jg&^i 2 Tfz*y|Mfc* 

«SIJI!*38ri 7<7)Br^5feCD^^A<Ox/\1 a<D^@3 
(=tt«t-**"'3ft*jaT— 4r***r* (SI O-7) o 

[o o'6 f} e*Iif-^f-vi»S i f 5 fr 

Sir itzifixf-^ i i 3$zttM<7)^i$^ 
20 (s fog) ^^i^y^sftitgiiTOPia* 
<DM&tf*? x/\ 1 a^a® 3 iri4B-r €»c ^te^a^-? 

— ^4E31SSl 2 5f*«{S^^[rfi^tv-t; 

QlcjS^ttv -"S3hl=J:y*zi * 1 2 9Iz^©T^^^Y> 
[0 0 6 2]4#S!iMl 2 7|-^^t^^S1 O 

3t L: (Om^M P <7>^fi^O x / \ 1 k-0^i3 *vt)^ti 

f--^z:ii#ftrc»»$#*:.cs-i i i ) 0 ^ ^ 

[0 0 6 3]g|t^. U— "9=^1 O 1 frt>l^ijF5fcL 
«-"«4"*H*--T^ l>~if3t L #^ x / V 1 a ©a® 3 ld^ 

^-«o i^-if3t l <Dm%& p i 5-ajn»rxffift I; 
xi^i'^^'iMMMwM- 1 3^ists i & : <0i*i£if£af3£ 

[ o d : 6'4 ] : iWXf 7"?s f 1 tfi:fit>t li, S 2 i 

50^ 8 f. 5 <D t 6 ^'#6 * ^ft:«Rg 
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S»r-5(0if** 1 O O v mt Lf-*§^. <2]Bfrj& 
j£SSi$8CD*fo£g® 2 1 4 Oi'K' mgiv «J 

10 0 6 5 ]^ JftfH 1 >: 8 : O x>V T-a^S; 

^8l:;^t^i/Ma **»0^^^«S»2 4fs; 
«K*8 V < S 5 . „IS 2 2 X o -V*ttfe« v, JC^/O Kt 1 
— 223 it * 2 <t le* tj . WR&a«mt,&f «3I 5S; 

K^-^2 3 « ^ (" <fc >j « 

&<D^*;/:*#S&#2 4 r <DMfzf4IW2 6 ^.as'Wfft. ■ z-OA: 
ti^^If^It 7 a>2ttf 1 7:b««ltt!s;«9«f«-«i? 
[ oo 6,6 ] :.w±mm Lfe J: 5-l3 % ^3KtK*aifcfl(«f^ 

x%bx. r<??±?,:\ 1 a&®&?^$mm<»®mim^>^ 
> 5 /c^Brfijiifi^ 8 £ff*i$-r ^ - 1 

^ Lt^i^X /A 1 aV<®Sffi 2 1 -fCj£.* ^ttfc.OI^Xv^ > 
?Z>ZkA<X%Z><DX^ m^itOoL/\ 1 a#«ffil 5± 

too 6 7 * -* fc , ■- *mm&m \m z ^-^+f jpx^a rz 

8t0>4>i&:A5K& r &co*>o i 6^>J tIi 2r tiiKi&M 

iiOBfS^««8:-«*x/\i; a.:a>«®2;l\«|£ii:^fci 

So Sfc. «J»fijSfiigE8^S«1.5a)**t> 
1 6 5J-«^^fS^a^^L f ^t^o-v^^ 

lcfefttt-^±A-**0«B 3;M£<fe;y,^cfe><:«^ 

•if 0 0 6 83]^*fe^*SISfi^SBl5«-S rU-p-^*P^^lC 
fc^f*.**? x >A 1. alM.va® -3i{Rl3te * ^^jfflB^S? 

fetQK&ABtt ls^sf-Sfi^i>.5;^SM/J>$, 



/\1 ai<lte T 5±rc^]BfriF^^^ >5i:m^Sffi^^ 

[0O69] ^Jfeff^^rr^S u-ifAax^&fc 
fcu^rr*. 4 <d^]»t^^^^ > 5 

«»*Mft6a:ott).t. Ctil^ot. Ox/\i a 
tt<o«)t*<«»a>^ ^ ^ttSP^ 2 4 otvT tt^ic#5ff^ 
10 [aoaoH 2 3 (a) - (c) ri. *HJ6^®ic<fe 

« 1 S £ 2 O O /i m (Jiai<Z>Slffi^S8^?f* 1 O O 

/im) tl<4 r ott.^c ^fi2 3 (a) S#fi8*S 

fi'jSffiia 8 3b<Ste 1 5(D^1 6 £^3& t\cfe 

®«8 1 5 <7)*/0 1 6 &/ftAp-C.t>«E-<.-^:«.. 3?* 

X /i > Kir- 2 3 £ #5i ^ 1± S Z ^ jc - J: o. T^O »rSji i 
«« a (c 5J 5SJC ifi ^ » - mm -t S c: t tfx* $ . ^ xy v 

^c.fc l . ^ x / v i aa)$@3 -mis (t * ^ &mm& 

^H-r+Ll^ 121 (b) fz^$nfc*K»»a).«fc,3.1=- 
tORgjSfi«8-tfitt.t 5 0? + 16 1 6 £^t?^ 5 f ^«Bf 

jg^is« 8 a rs a y i>t v 
30, [o o 7 r] ^fc. 12 3, (b) z&mT&t. m2<o 

*»*lti>i„ f tTv ~^cD«)©r^^«iisg a;a £.mi 

tl>^v *fc., «&*a)«KfijS««8-b,«. «J»fjeMi« 
tges b <d**OJ6<**5 i 5^*6 1 6f^iS^est:s* 5:r 
.ao. W^e^fl^ 8 b-^StS 1 5^*6^6^; 

40. E) ;aftv;*0M£fliU*4-o:#f-m 

[OG7 2l^:,#23 (c) J#ItSfel3!© 
K^«X?tt..-.-*<DifflKfijftflI«8-a m T<D$Z&m 

fc.?«3S.©«KKj«iB«8.b.«. «9KB-dfV*8-:bfl»4i 
l5vVjao.;«KfijS««8. b *<Sfi 1. 5i(7)*n> 1,6 Jt 

ffl.«BfjSja««8 b.<D?fafeat i>-c»±. ta)*<>tt*.*: 

2 1 6 0 ji mlS;; -tO)4@S®lx:tf 4^. 
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[0)0 7 3 JyJiia \>f±m 2(D^^fit;i.3.<DS^«lt. 

(i. SWT 5<D«ffi 2 rffl^.®otc«Kfi^fi«8;a*f2: 

^5, 0 -j&fcljk Pd*& < 1 ^« R^ d 
.^i^S® 2 I^MlCii^^^^^^ li.V; S 2 1 - ; 

■'*b ) c^^^^tvt, i ; 2 

3' (b ) ^ «fKJ*'€'&orC 
[0:0 7^4-] 02 4 Ca^ t£; JMfcflBHItt 

«o"*f: >jj£2*4 frb ) UC*^0i2^ i^a0 ; .m^**tf£ 

^c/ss^ifi^ffl f^ffiar^siiasM'ttr- 3- (sir 
/5^si5^ b ^.^tts & 7, su^igji zfm P m& 

.fc**.t* 3*H 5 7A&t&tfi 7ZX-iJ* g*o*¥^V Zf M & 7K 
9* 8^4^fHKI* @4*-et^P * 

® 6 1 ffllcftScfc5fc«Rfij$fi«^^f^*-i:So *C 



6 1 IzgSf £*U::X*X/*:> K^-3f2 3 

[o o 7 7-r*u-Mfttx^j&(*. --t»Lfc*ifi»ffirc 

SB 4 4 0 < fcafc«/ ? ^SIS«^<8x^^x/MrSLr= 

[0078] 12 6(*. *^ffi»^f-cfc^^— +f*0X^ 

10: 0 2 7 (i. ^XJKftlSKW-Tifc^O^x/x 1 a <DR®! 
0-efe^)c 3^ff*#lT*l£. O x/\ T a CO^ClD 2: 1 J&\& U 

[O O 7 9| @2 6^#11-|)^, ^^*v ^x/ \ 1 a<7) 
Sffil 5<D^a5(Z. ^R^^^-r>5lC^oT^IR^ 
««8^«^^ (S 1 T,i2 7X o ttt>*>. ^x 
/M a COS® 2 1 lZ&[i%V)m^=r<<^5lZtt&-fZ> 

QkK«« & ltmi«w«i 3 ^cD^jife 

20 aas«tt 1: 3 ^ -.-Sx/a 1 a ^^eit^^O^ifl 
[0080] ai^ '!?;i/\raa)8i2 1 ic#.»tt(D 

7^Wt*Wx4X/0 Kf-^2 3 : ^tL (S I 
3) «,«DRfid«i«8lC».o-T^-3;,/A 1 ; a ^»<D t 5r ^ 
2 4is«0K-4:-« (S 1 5) o C*t £ CDX^li. 

[ o o 8 1 1 bfc <fc a - *^tfi^ffilv:«fc 

-5 ^*DX^^lCfct>T(iv 6 x/A 1? : a-4)8S 2 1 ^ 
30 U— tP5feA^®i: Lt«lRfijfia*S^t4i: fctsF 
ffi-rrfe^o ^f-. iW/^Kf-?2 3SMt«.* 

8:r*4,J:tv 0 . . - > . .h . .. • ■ 

[0 0 8 2] K±\-*«wo*tfi»ffiatfas*«i*ot> 
to o s 3 ] m^ii. ±c-Lfci6tt^a'Ktf 
40^ Ox/Ni^LTi*»Sf^^^-5c:itA5-e^^ci. :U 

[0 0 8 4] : : C.^ tS O 

(c, ^^qR^R ) tl^5Sm^c<fcyJ^JS$^^^5S^Sf®i^^ 

aa>"«R.*3e5^>m»o.fe«iRfidfii«s»*-r*3 
*nfc«Rfid«*«s3i^**.»afrfflin*«.sii^ 

50: CftlS*-y..,«RfidW*tfidfce-C;y»« 
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a^tpr^ct^-e^-So got, tr/nix 

S&lrifitf. *nx»<feas*fl|fict«iK-r*ci:36<-c 

«!X4i(DttlX^^(D¥®Sr*&^o 
IH2] HI f=*riBIX»*»<Dll-ll«(rj»- 3 fcRffi 10 

[0 3] ^HJfi^Slfcfig^u-tFJtax^iCcfc^u— 9 s 
Jtax«<Djtox»*tt<D¥flM7ffc*. 
[0 4] ■3r=*-r*px»*ft©iv-iviiic»ofeK« 

[0 5] 0 3jc^-r*nxaafta>v-v»ir^ofcBr®0 

[0 6] **tt»ffifz«-4.u—1fftIX»a(3j:y«JWS. 
#tfc/nxStjMj!iCD3pffiH^fc4o 

[0 7] *||^telCil^U~-tP*DX^|Cfc(t^m^ 20 

[0 8] *Sllfi»ffilc«*U— 9rUpx»afe<OJBi XSIf 
fcIt«iDX»ft«'(DKSH-efc*o . 

[0 9] *S6Jfi»«ic«*u— tf*nx^aa)a2xsiz 
fc(t*lnx»ft«-<DBf®H"ca&*; 

[01 o] ^Sglte^fflfzffSu-^-ifjDxsa^jRaxa 
irfeit*»x»ft : tt0)Kffi6i-cfe« o 

[011] *H»SfC^^ L/-^I^(Df 4 IS 

r=*jit4inx^«itta)BfffiH-efi$ 0 . 30 
[012] **K^»!r«*i>— ifinxsaic^yttK 

[01 3] *Hffiff*tefcffi£u— ifJrax^fcfcif&u 

[014] *Ht6J^ffilc«*u-lfAox3SMcD«^«fi8 
0T*&-5o 

[0i 5] ***»Bicff*u^ifinx*3*'fcfii\r.m-.'. 

[0 1.6] 015 fC^*ifc^x/\O)^®0T*fc^o 

[01 7] 01 6fc#$tifc^x/\cDVi~vi©T®&r/vr 
[01 e] **»^fflfz«*u— ifinx*a*Hffl.-r.* l 



[01 9] 01 4lr^*tLfcU— »fjtaXgg£JEl>T^ 

[02 0] U— -tftoX^^K^4fc«)<D^x/\<0Bf 

[02 1] (a) U-if/fflX^^^-T^fr^CD^x 
/\<Dtt@0-r?fe^o (b) @21 (a) iC^Stlfc^x 
/\<BVI I 1 -VI I IKB.«?FirKBBBre&«. 

[02 2] U-if*DX^^^-r-5,fc«)(D^x/\a)Bi 

®0-e&£ o 

[0 2 3] (a) ^^BlC e fc^l>-+fj!lDX^(7)m 

/•-ao)Bt®0-c&^o (c) *mmmmz£%>is--\-tfim 

[024] (a) *M6»ttlC*SU-T- ^^X^COm 
4 0)JE»«*KWr«f=*!>a)KffiH-C**. (b) 02 
4 (a) IC^^+L/i^x/\(DIV-IVKT®^^-eT®0r* 

[02 5] (a) ^tfe^^lZ^^U-ifjtaX^^^m 
.5p*^«$KWt-*fc«)<pRfflH'T?aS*. (b) 0 2 

[0^26] *mmmm\z < kz>[s-^-*fiMJLyi}£<Dm6<Dg. 

[02 7] m6O^«^i^^^fca60>^x/\(DRS 

[fff^BM 

1— ttX*Mfettk la. 1b»^;X/\ v 3'"li; 4- 
«BgP. 5 - -^R^S^Vv 6 ;r:r^®v 7 r »ff 
«L 8. 8a. 8b»«tORiB-jS«« r 9-»$j^**| 

-KSu 1 6-*ifc. 1 7 a. 1 1 
8-t§ v 19a. 1 9b— EtftH. 2 0a; 2 0 s b — 
J^V* 2 1— SK, 2 3»-l*X/<>Kf ; -X|4 
••■^V^tt«MK 2 6"-|RIM s , 1 0O-L/-^il| 

1 O 1-U— 1 0 2-I/-1 
103-^^P-<7^57- 10 5- 
Xv.1.0 7v.fifS, 1.0 .9vXi^.fT5 % 1 1 1.- 

riXf^vf 11 3 ; vz : i^f-y; 1 i { 5 : xir— 

v^»SP: : #f7^^1M, 11 9 - tf— AX^'J 
1 2 1 vfifttf , 12 3-g«l/>X, 125 
"•««i?---*ffl«ff. 1 2 7 » % ±$j®W&* 1 2 9- HE 
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